Received for publication January 19, 1956 PAPILLOMATA have been observed in mice treated with croton oil only (Berenblumi, 1941 ; Salaman and Gwynn, 1951) . The latter authors observed one tumour which they considered to be malignant. Recently, malignant skin tumours following this treatment have been reported by Roe and Salaman (1955) and Boutwell, Rusch and Bosch (1955) .
The purpose of the present experim'ent was to determine whether benign or malignant tumours would appear during or after a limited course of treatment with croton oil such as had been used in previous experim'ents (Rusch and Kline, 1946; Berenblum and Shubik, 1947a ,, 1947b , 1949 Salaman and Gwynn, 1951 ;  Salaman and Roe, 1953 ;  Berenblum and Haran, 1955) , or as a result of much more prolonged treatment with croton oil.
The first group of 20 mice included in the present communication have been referred to previously (Roe and Salaman, 1955) . These mice were given 72 weekly applications of 0-3 ml. 0-5 per cent croton oil in acetone to the skin of the back, and at the-time of the previous report had developed 3 malignant tumours of the skin (at 55, 67, and 72 weeks, respectively). Further malignant tumours have subsequently arisen in the mice which were still alive at that time: these are described below.
In the same report the incidence' of pulmonary tumours in mice treated with croton oil only was discussed (Roe and Salaman, 1955, p. 196) . Fuirther data on the incidence of these tumours is now given.
MATERIALS AND METHODS
C1roton oil.-Two batches of croton oil were used, the first (Batch I) has beeni used in experiments in this laboratory .for several years (Salanian and Gwynn, 1951; Salaman, 1952 ;  Salaman and Roe, 1953 ;  Roe and Salaman, 1954 ; Roe, 1955) .
The second (Batch II) was obtained in 1954 from the same source as Batch I, namely Messrs. Stafford, Allen and Sons, Ltd., 20, Wharf Road, N. 1. Both batches were prepared from the seeds of Croton tiglium by simple expression. Batch II has been found to be slightly more irritant to the skin than Batch I. The concentration of croton oil applied to different groups of mice, which in some cases formed control groups for other experiments, was influenced by the sensitivity of mice to the irritant-,action of the batch of oil used.
Further details of materials and methods are fully described in the first paper of this series (Roe, 1956 ; p. 62) .
EXPERIMENTAL
Six groups of 20 mice were used in the experiment. They were treated with croton oil as follows (see also 
RESULTS
(a) The incidence of papillomata of the 8kin
The incidence of papillomata in each group one week after the 18th application of croton oil is shown in TableI. In all except one of the six groups (Group 5) papillomata were present at this time; but in no group was the incidence as high as 1 tumour per 4 surviving mice.
Mice of Groups 3 and 4, which are still under observation, 32 weeks and 24 weeks, respectively, after the end of a course of 18 applications of croton oil, have developed no new tumours since the end of treatment. Four out of 5 of the papillomata which were present in these mice at the end of treatment have disappeared.
Mice of Group 1 steadily accumulated papillomata until croton oil treatlment came to an end at the 72nd week. By that time there were 10 survivors, of which 5 bore papillomata. The numbers of papillomata borne by the individual mice were 13, 8, 7, 6 and 3, respectively. All papillomata arose on the treated areas of skin. During the 8 weeks immediately following the end of croton oil treatment 7 more papillomata appeared. Four of these new tumours arose in a mouse which had previously had none. After the 80th week of the experiment no more tumours appeared, in fact several disappeared. Fig. 3 shows the mean numbers of papillomata per surviving mouse throughout the period of croton oil treatment.
Mice of Groups 5 and 6 are still under treatment with croton oil. At the time of writing they have received 42 weekly applications. Papillomata are steadily accumulating in both groups, and their incidence curve has so far closely followed that previously observed in Group 1 (Fig. 4) .
(b) The incidence of malignant tumours of the skin Malignant tumours of the skin appeared on the backs of 6 mice of Group 1. One mouse bore 2 malignant tumours. The malignant character of all these tumours was confirmed histologically, using the criterion of penetration of the panniculus carnosus (Roe, 1956; p. 66) ; all were carcinomata. Metastases were present in the regional lymph glands of 2 mice. The first carcinoma appeared during the 55th week of treatment, and the mean interval between the beginning of treatment and appearance of malignant tumours was 78S1 weeks (S.D. = ± 7-1 weeks). Fig. 5 shows the back of the mouse from Group 1 which bore two malignant tumours, and Fig. 6 to 9 show the histological appearances of these two tumours.
No malignant tumours have so far appeared in Groups 3 to 6, which are still under observation. The question arises whether the tumours which appeared in these mice have been due to accidental contamination with carcinogenic substances, which were being used in the laboratory at the time. In spite of careful precautions this possibility cannot be excluded. However there are some indications from the results that contamination is not likely to have contributed to the tumour production observed. For instance, mice of Group 1 were housed during croton oil treatment in two separate cages, each of which contained 10 mice. The incidence and rate of development of papillomata was very similar in the two cages (Fig. 10) .. One of these tumours ( Fig. 6 and 7) was a well-differentiated squamous-cell carcinoma which -had penetrated the panniculus camosus at one point. This point is indicated by an arrow in Fig. 6 , and may be seen under higher magnification in Fig. 7 .
The second tumour ( Fig. 8 and 9 ) consisted mostly of undifferentiated pleomorphic cells, though parts showed more differentiation. Penetration of the panniculus camosus, which occurred over a -wide area, is illustrated in Fig. 9 , a higher power view of the spot indicated by an arrow in Fig. 8 .
[Staining: Haematoxylin and Eosin-Biebrich-scarlet (Salaman and Gwynn, 1951) . Magnification: Fig. 6 and 8, x 35;  Fig. 7 VOl. X, NO. 1.
(c) The incidence of pulmonary adenomata In a previous communication (Roe and Salaman, 1955; p. 196) a preliminary report was made concerning the incidence of lung tumours in the group of mice which form Group 1 of the present paper. It was stated there that of the 15 mice which had died to date, "10 bore no adenomata and the remaining 5 bore 20, 3, 2, 1 and 1, respectively ". These figures were based upon the naked-eye examination of lungs at post-mortem, which is very seldom misleading. In this case, however, subsequent histological examination of the lungs showed that in the mouse stated to have 20 lung adenomata these were in fact masses of lymphoid cells. Histological examination confirmed naked-eye diagnosis in the other four mice.
Post-mortem examination of the remaining 5 mice of this group revealed one adenoma only.
The incidence of lung adenomata in the 17 mice of Group 2 which were killed 3 weeks after the end of croton oil treatment was as follows: 6 mice bore a total of 8 adenomata of 1 mm. diameter or larger.
This incidence of lung tumours in mice after 18 weekly treatments with croton oil (Group 2), or after a much longer course (Group 1), is well within the normal incidence for untreated mice of the same strain (unpublished data).
CONCLUSIONS
Eighteen weekly applications of croton oil to the backs of mice regularly induced the formation of a few papillomata. Almost all these tumours disappeared when the mice were thereafter kept without treatment. When croton oil treatment was prolonged to 72 weeks the incidence of papillomata steadily increased, and carcinomata eventually appeared. The incidence of pulmonary tumours was not increased by application of croton oil to the skin. These results will be discussed in another communication (Salaman and Roe, 1956 ). SUMMARY 1. Six groups of 20 mice have been given from 18 to 72 weekly applications of croton oil dissoved in acetone to the skin of the back.
2. Papillomata were seen in 5 out of the six groups after 18 weekly applications of croton oil. When no further treatment was given almost all these tumours disappeared. When weekly treatment was continued the incidence of papillomata steadily increased.
3. Two different batches of croton oil were used; 3 of the groups were treated with each batch. Tumour production by the two batches was similar.
4. Seven histologically proven malignant tumours were seen amongst 20 mice after 55 to 72 weekly applications of croton oil.
5. The incidence of lung adenomata was not increased by application of croton oil.
6. Discussion of these results is deferred to another communication (Salaman and Roe, 1956 
